The betaA4 amyloid peptide complexes to and enhances the uptake of beta-very low density lipoproteins by the low density lipoprotein receptor-related protein and heparan sulfate proteoglycans pathway.
We recently suggested that soluble beta-amyloid (betaA4) is a ligand of the low density lipoprotein receptor-related protein and heparan sulfate proteoglycan pathway. In the blood and in the cerebrospinal fluid, betaA4 is bound to apolipoprotein E containing lipoproteins. We examined how binding of betaA4 to beta-very low density lipoproteins (betaVLDL) alters their cellular metabolism. Compared with betaVLDL alone, complexes of betaVLDL and betaA4 were internalized, but not degraded at increased rates in fibroblasts and in rat hippocampal cells. The uptake of complexes of betaVLDL and betaA4 was not mediated by the low density lipoprotein receptor. BetaA4 not complexed to betaVLDL competed with the endocytosis of alpha2-macroglobulin and apolipoprotein E-enriched betaVLDL. The uptake of complexes of betaVLDL and betaA4 was inhibited by heparin, suramin, lactoferrin, the 39-kd receptor-associated protein, and alpha2-macroglobulin. Complexes of betaVLDL and betaA4 were taken up at reduced rates in Chinese hamster ovary cells partially (pgsB-650) or completely lacking (pgsA-745) proteoglycans. BetaA4 in which the positively charged amino acids between positions 13 and 17 (HHQKL) were replaced by glycine (GGQGL) failed to enhance the uptake of betaVLDL. Together, the data suggest that binding of betaA4 to betaVLDL produces particles that are endocytosed by low density lipoprotein receptor-related protein and HSPG. Complexes of betaVLDL and betaA4 had an intracellular half-life 4-fold that of native betaVLDL, did not undergo lysosomal degradation, and were resecreted into the culture medium. These findings represent the first identification of an endocytotic pathway for betaA4 and may be of relevance to the pathobiochemistry of neurodegenerative disorders.